














Greater Los Angeles County Region   

Santa Anita Stormwater Flood Management 
and Seismic Strengthening Project 

  
 

 

Proposition 1E Grant Proposal  April 2011 
  

 

 

APPENDIX 8-A 
 

 

Tables 



T
ab

le
 8

.A
.1

 -
 A

nn
ua

l C
os

t o
f 

P
ro

je
ct

(a
ll

 c
os

ts
 s

h
ou

ld
 b

e 
in

 2
00

9 
do

lla
rs

)
P

ro
je

ct
: 

Sa
nt

a 
A

ni
ta

 S
to

rm
w

at
er

 F
lo

od
 M

an
ag

em
en

t 
an

d 
Se

is
m

ic
 S

tr
en

gt
he

ni
ng

 P
ro

je
ct

Y
ea

r

in
it

ia
l C

os
t

O
pe

ra
ti

on
s 

an
d 

M
ai

nt
en

an
ce

 C
os

ts
D

is
co

un
ti

ng
 C

al
cu

la
ti

on
s

(a
)

G
ra

nt
 T

ot
al

 C
os

t
(r

ow
 (

I)
, c

ol
um

n 
(d

)
(b

)
A

dm
in

(C
)

(d
)

O
pe

ra
ti

on
M

ai
nt

en
ac

e
(e

)
R

ep
la

ce
m

en
t

(l) O
th

er
(9

)
T

ot
al

(h
)

D
is

co
un

t 
F

ac
to

r

(i) D
is

co
un

te
d 

C
os

ts
(g

) 
x 

(h
)

20
09

$0
$0

$0
$0

$0
$0

$0
1

$0
20

10
$0

$0
$0

$0
$0

$0
$0

0.
94

3
$0

20
11

$2
,5

00
,0

00
$0

$0
$0

$0
$0

$2
,5

00
,0

00
0.

89
$2

,2
25

,0
00

20
12

$3
0,

00
0,

00
0

$0
$0

$0
$0

$0
$3

0,
00

0,
00

0
0.

84
$2

5,
20

0,
00

0
20

13
$7

,5
00

,0
00

$0
$0

$0
$0

$0
$7

,5
00

,0
00

0.
79

$5
,9

25
,0

00
20

14
$0

$0
$0

$0
$0

0.
75

$0
20

15
$0

$0
$0

$0
$0

$0
$0

0.
71

$0
20

16
$0

$0
$0

$0
$0

$0
$0

0.
67

$0
20

17
$0

$0
$0

$0
$0

$0
$0

0.
63

$0
20

18
$0

$0
$0

$0
$0

$0
$0

0.
59

$0
20

19
$0

$0
$0

$0
$0

$0
$0

0.
56

$0
20

20
$0

$0
$0

$0
$0

$0
$0

0.
53

$0
20

21
$0

$0
$0

$0
$0

$0
$0

0.
5

$0
20

22
$0

$0
$0

$0
$0

$0
$0

0.
47

$0
20

23
$0

$0
$0

$0
$0

$0
$0

0.
44

$0
20

24
$0

$0
$0

$0
$0

$0
0.

42
$0

20
25

$0
$0

$0
$0

$0
$0

$0
0.

39
$0

20
26

$0
$0

$0
$0

$0
$0

$0
0.

37
$0

20
27

$0
$0

$0
$0

$0
$0

$0
0.

35
$0

20
28

$0
$0

$0
$0

$0
$0

$0
0.

33
$0

20
29

$0
$0

$0
$0

$0
$0

$0
0.

31
$0

20
30

$0
$0

$0
$0

$0
$0

$0
0.

29
$0

20
31

$0
$0

$0
$0

$0
$0

$0
0.

28
$0

20
32

$0
$0

$0
$0

$0
$0

$0
0.

26
$0

20
33

$0
$0

$0
$0

$0
$0

$0
0.

25
$0

20
34

$0
$0

$0
$0

$0
$0

$0
0.

23
$0

20
35

$0
$0

$0
$0

$0
$0

$0
0.

22
$0

20
36

$0
$0

$0
$0

$0
$0

$0
0.

21
$0

20
37

$0
$0

$0
$0

$0
$0

$0
0.

2
$0

20
38

$0
$0

$0
$0

$0
$0

$0
0.

19
$0

20
39

$0
$0

$0
$0

$0
$0

$0
0.

17
$0

20
40

$0
$0

$0
$0

$0
$0

$0
0.

16
$0

20
41

$0
$0

$0
$0

$0
$0

$0
0.

16
$0

20
42

$0
$0

$0
$0

$0
$0

$0
0.

15
$0

20
43

$0
$0

$0
$0

$0
$0

$0
0.

14
$0

20
44

$0
$0

$0
$0

$0
$0

$0
0.

13
$0

20
45

$0
$0

$0
$0

$0
$0

$0
0.

12
$0

20
46

$0
$0

$0
$0

$0
$0

$0
0.

12
$0

20
47

$0
$0

$0
$0

$0
$0

$0
0.

11
$0

20
48

$0
$0

$0
$0

$0
$0

$0
0.

1
20

49
$0

$0
$0

$0
$0

$0
$0

0.
1

$0
20

50
$0

$0
$0

$0
$0

$0
$0

0.
09

$0
20

51
$0

$0
$0

$0
$0

$0
$0

0.
09

$0
20

52
$0

$0
$0

$0
$0

$0
$0

0.
08

$0
20

53
$0

$0
$0

$0
$0

$0
$0

0.
08

$0
20

54
$0

$0
$0

$0
$0

$0
$0

0.
07

$0
20

55
$0

$0
$0

$0
$0

$0
$0

0.
07

$0
20

56
$0

$0
$0

$0
$0

$0
$0

0.
07

$0
20

57
$0

$0
$0

$0
$0

$0
$0

0.
06

$0
20

58
$0

$0
$0

$0
$0

$0
$0

0.
06

$0
20

59
$0

$0
$0

$0
$0

$0
$0

0.
05

$0
20

60
$0

$0
$0

$0
$0

$0
0.

05
$0

Pr
oj

ec
t L

if
e

T
ot

al
 P

re
se

nt
 V

al
ue

 o
f 

D
is

co
un

te
d 

C
os

 s
 (

Su
m

 o
f 

C
ol

um
n 

(i
))

$3
3,

35
0,

00
0



444'299'49
:( sill e

u
ee pazge0001) sl0euei g paw

noosla
°M

BA lueseid
%

0 0
:
u

o
R

e
3

0
11V

 330101d
4442994$

:(allieues p
e

z8
a
u
011) 0111 P

e
ra

ld
 J

O
A

O
 S

W
O

L
IO

E
I P131111103SIC

I O
 °N

en w
eeem

 !gnu
609'L

Z
$

go•o
89 L'Z95$

990' 1.9
91.4

0
814-

090?
04E

'LZ$
go'o

900'L499
94019

91.9
0

91.4-
690?

0
1.4ZE9

9
0
0

9z9'1.449
940'19

91.9
0

814-
840?

66 1.'z29
9

0
0

849'9249
9E

0
1

9
91.5

0
81.4-

L
goz

L91.'LE9
L

o'o
0460E

49
9ZO' 1.$

91.4
0

814-
940?

048929
Lo*0

99t9Z
49

91019
81.4

0
81

g-
490?

9L
4'9E

$
L0•0

901.1245
900'1$

914
0

814-
tgoz

V
a'

900
9Z6'41.49

9669
919

0
91.9-

EgO
Z

098049
90•0

84E0
1.4$

9869
81.9

0
81.4-

ZgO
Z

949949
60*()

990909$
LL69

919
0

91.4-
1.40?

Z
80449

60'o
9060049

£965
91.4

0
81.9-

040?
4Z

964$
1'0

44Z' 9649
9469

91.4
0

919-
64oz

991649
Z99'1.649

646$
91.4

0
81.9-

840Z
40424$

1.1.0
z04.9949

626$
81.4

0
81.4-

L
voz

6o8'L
g$

Z1.'0
04L

' 1.949
026$

814
0

91.4-
9voz

6
4

t/.9
9

ZV
O

8LO'LL.49
1265

91.4
0

81.4-
440Z

414'1.99
CV

O
9 L V

'Z
L

4
9

zi.6$
91.9

0
91.4-

440Z
984499

41;0
K

E
L

M
2069

91.4
0

91.4-
EVOZ

49469$
9

1
0

z6o'2949
4699

81.4
0

91.4-
ZVOZ

Z2VEL9
91.•()

946'8449
9989

91.5
0

91.4-
1.40Z

69L
 ?

L
$

91.'0
4084949

9
a

$
81.5

0
91.4-

040Z
vzg'9L

$
z4 L

'o949
6989

81.5
0

91.4-
620?

14948$
6

1
0

094'4449
0989

81.9
0

814-
820?

L
9? 98$

Z.0
922'1449

Z
489

91.9
0

91.4-
LEoz

0 i 91.69
?61.'L

49
4499

91.9
0

814-
920?

la
'469

ZZ'O
840'2£49

9299
81.9

0
81.5-

920?
949'869

EZ'O
406'9Z

4$
9z89

81.9
0

81.5-
VEOZ

o61.'901.5
sZ•0

09L
4Z

49
OZ99

91.9
0

91.4-
220?

gzz'601.$
9z.0

860'0Z4$
1199

81.9
0

91.4-
?C

O
?

Z
199119

8Z•0
zL

4'91.4$
4099

81.4
0

91.9-
1.20?

42.46 1.19
6Z*0

9ZE'Z1.4$
9

6
3

81.4
0

81.4-
OEOZ

L1.49? 1$
1.2.0

491'904$
9
9
8

81.4
0

91.4-
6zoz

222'22
1$

22'0
040'404$

0
8
a

81.4
0

81.4-
8zoz

441'043
92•0

414'004$
c
a
t

81.4
0

91.4-
LZoz

oz9'9171.9
L

'0
O

L3'9629
9
9
a

814
0

91.4-
9Z0Z

620
449'Z

6E
$

9
4
a

91.4
0

91.4-
9Z

0z
992'2919

Z4.0
91069E

9
1.911

91.4
0

81.4-
4Z0Z

942'691$
440

4L
94929

E
v
a

91.4
0

81.4-
E

zoz
L

8
L

' 6
L

1
.$

L
4'0

84z'1.92$
9211

91.5
0

91. g-
ZZOZ

119. 99
1$

4.0
ZZ9'LLE$

6Z
a

81.4
0

91.4-
120?

9
2
9

6
1
9

240
966'ELE$

ZZL$
814

0
81.4-

OZOZ
99 I. zoz$

940
940'1.929

L
699

91.4
0

81.4-
61.0?

LLE'40Z9
640

960'8429
ZL99

81.4
0

81.4-
81.0?

96L
11Z

9
Z

9 l9229
6499

814
0

81.4-
L1.0?

L
L

Z
9

L
9'o

89z' 4zE
9

9Z
9$

91.4
0

81.4-
91.0?

621.'ZZZ$
LL

ZL8'Z 1E9
4099

81.4
0

81.4-
41.0?

964'9zz$
9E

0
4661029

2949
81.4

0
81.4-

41.0Z
0$

6E
0

0$
0999

0
0

0
21.0?

490
0 $

£295
0

0
0

ZI.OZ
0$

6
8
0

0 $
El.g$

0
0

0
1.1.0?

OS
246o

0$
9L

4$
0

0
0

01.0?
0$

0 $
9249

0
0

0
sooz

(Ix())
On IBA luno3s10 (!)

(B
 x)enleA

a
n

l eA
 $ Ilun (6)

(1)- 8) O
elnid

13401d 111I M
 (a)

1340ad
(P)

Jae), (e)
sum

ac pounonsia (1)
$
 ['n

in
n
y
 Ie

P
3
.1

. (1
1
)_

Bum
nseu efitieqo (I)

m
oues

Jew
, J

e
d

 dy :(pull) W
aw

a o (m
u

m
 ( 3)

31W
O

U
O

33 Jo; suopepnieo Bugunontqa
°Bum

s j Apidne m
em

punal6
peseenui o enp spoduq Jelem

 pom
m

y queues lo edh (q)
perom

 61.4110446U
O

1IS 3pusies UO
 oeulefieuevg pooij leiennw

ols epuy ew
es :Inelaid

(sie00P 6006 sffi e
u

e
g

 A
iddnsielem

 ienuuy - Eve m
ei



T
ab

le
 8

.A
.3

 -
 A

nn
ua

l C
os

ts
 o

f 
A

vo
id

ed
 P

ro
je

ct
s 

(2
00

9 
D

ol
la

rs
P

ro
je

ct
: 

Sa
nt

a 
A

nf
ta

 S
to

rm
w

at
er

 F
lo

od
 M

an
ag

em
en

t 
an

d 
S

ei
sm

ic
 S

tr
en

gt
he

ni
ng

 P
ro

je
ct

(a
) Y

ea
r

A
lt

er
na

ti
ve

 (A
vo

id
ed

 P
ro

je
ct

 N
am

e)
: E

R
B

 W
at

er
 S

up
pl

y 
U

pg
ra

de
D

is
co

un
ti

ng
 C

al
cu

la
ti

on
s 

fo
r

E
co

no
m

ic
 B

en
ef

it
A

vo
id

ed
 P

ro
je

ct
 D

es
cr

ip
ti

on
: 

E
R

B
 w

ou
ld

 n
ee

d 
to

 u
pg

ra
de

 i
ts

 c
ur

re
nt

 w
at

er
di

st
ri

bu
ti

on
 s

ys
te

m
 to

 a
llo

w
 T

ie
r 

1 
T

re
at

ed
 im

po
rt

ed
 w

at
er

 to
 b

e 
de

liv
er

ed
 t

o 
it

s
re

si
de

nt
s 

to
 m

ee
t 

w
at

er
 s

up
pl

y 
de

m
an

d.
(b

) A
vo

id
ed

 C
ap

it
al

C
os

ts
(c

 ) 
A

vo
id

ed
R

ep
la

ce
m

en
t

(d
) A

vo
id

ed
 O

&
M

(e
) T

ot
al

 A
vo

id
ed

C
os

ts
C

os
ts

 (
b+

c+
d)

(f
) D

is
co

un
t V

al
ue

(g
) 

D
is

co
un

te
d

B
en

ef
it

 (e
xf

)
20

09
$0

$0
$0

$0
1

$0
20

10
$0

$0
$0

$0
0.

94
3

$0
20

11
$0

$0
$0

$0
0.

89
$0

20
12

$0
$0

$0
$0

0.
84

$0
20

13
$0

$0
$0

$0
0.

79
$0

20
14

$2
4,

37
9,

81
0

$0
$0

$2
4,

37
9,

81
0

0.
75

$1
8,

28
4,

85
8

20
15

$0
$0

$0
$0

0.
71

$0
20

16
$0

$0
$0

$0
0.

67
$0

20
17

$0
$0

$0
$0

0.
63

$0
20

18
$0

$0
$0

$0
0.

59
$0

20
19

$0
$0

$0
$0

0.
56

$0
20

20
$0

$0
$0

$0
0.

53
$0

20
21

$0
$0

$0
$0

0.
5

$0
20

22
$0

$0
$0

$0
0.

47
$0

20
23

$0
$0

$0
$0

0.
44

$0
20

24
$0

$0
$0

$0
0.

42
$0

20
25

$0
$0

$0
$0

0.
39

$0
20

26
$0

$0
$0

$0
0.

37
$0

20
27

$0
$0

$0
$0

0.
35

$0
20

28
$0

$0
$0

$0
0.

33
$0

20
29

$0
$0

$0
$0

0.
31

$0
20

30
$0

$0
$0

$0
0.

29
$0

20
31

$0
$0

$0
$0

0.
28

$0
20

32
$0

$0
$0

$0
0.

26
$0

20
33

$0
$0

$0
$0

0.
25

$0
20

34
$0

$0
$0

$0
0.

23
$0

20
35

$0
$0

$0
$0

0.
22

$0
20

36
$0

$0
$0

$0
0.

21
$0

20
37

$0
$0

$0
0.

2
$0

20
38

$0
$0

$0
$0

0.
19

$0
20

39
$0

$0
$0

$0
0.

17
$0

20
40

$0
$0

$0
$0

0.
16

$0
20

41
$0

$0
$0

$0
0.

16
$0

20
42

$0
$0

$0
$0

0.
15

$0
20

43
$0

$0
$0

$0
0.

14
$0

20
44

$0
$0

$0
$0

0.
13

$0
20

45
$0

$0
$0

$0
0.

12
$0

20
46

$0
$0

$0
$0

0.
12

$0
20

47
$0

$0
$0

$0
0.

11
$0

20
48

$0
$0

$0
$0

0.
1

$0
20

49
$0

$0
$0

$0
0.

1
$0

20
50

$0
$0

$0
$0

0.
09

$0
20

51
$0

$0
$0

$0
0.

09
$0

20
52

$0
$0

$0
$0

0.
08

$0
20

53
$0

$0
$0

$0
0.

08
$0

20
54

$0
$0

$0
$0

0.
07

$0
20

55
$0

$0
$0

$0
0.

07
$0

20
56

$0
$0

$0
$0

0.
07

$0
20

57
$0

$0
$0

$0
0.

06
$0

20
58

$0
$0

$0
$0

0.
06

$0
20

59
$0

$0
$0

$0
0.

05
$0

20
60

$0
$0

$0
0.

05
$0

T
ot

al
 P

re
se

nt
 V

al
ue

 o
f 

D
is

co
un

te
d 

B
en

ef
it

s 
ov

er
 P

ro
je

ct
 L

if
e 

(M
on

et
iz

ed
 B

en
ef

it
s)

;
$1

8,
28

4,
85

8
P

ro
je

ct
 A

llo
ca

ti
on

:
10

0%
T

ot
al

 P
re

se
nt

 V
al

ue
 o

f 
D

is
co

un
te

d 
B

en
ef

it
s 

(M
on

et
iz

ed
 B

en
ef

it
s)

:
$1

8,
28

4,
85

8



T
ab

le
 8

.A
.4

 -
 A

nn
ua

l O
th

er
 W

at
er

 S
up

pl
y 

B
en

ef
it

s 
(2

00
9 

D
ol

la
rs

)
P

ro
je

ct
: 

S
an

ta
 A

ni
ta

 S
to

rm
w

at
er

 F
lo

od
 M

an
ag

em
en

t a
nd

 S
ei

sm
ic

 S
tr

en
gt

he
ni

ng
 P

ro
je

ct
(b

) 
T

yp
e 

of
 B

en
ef

it
(c

 )
 D

es
cr

ip
ti

on
 o

f 
B

en
ef

it
:

(b
) 

T
yp

e 
of

 B
en

ef
it

(c
 )

 D
es

cr
ip

ti
on

 o
f 

B
en

ef
it

:
(b

) 
T

yp
e 

of
 B

en
ef

it
(C

) 
D

es
cr

ip
ti

on
 o

f 
B

en
ef

it
:

D
is

co
un

ti
ng

 C
al

cu
la

ti
on

s 
fo

r 
E

co
no

m
ic

 B
en

ef
it

(a
) 

Y
ea

r
(d

) 
A

nn
ua

l B
en

ef
it 

($
)

(d
) 

A
nn

ua
l B

en
ef

it 
($

)
(d

) 
A

nn
ua

l B
en

ef
it 

($
)

(d
) 

T
ot

al
 A

nn
ua

l
B

en
ef

it
s 

(5
)

(I
) 

D
is

co
un

t V
al

ue
(j

) 
D

is
co

un
te

d
B

en
ef

it
 (

h 
z 

0
20

09
$0

1
$0

20
10

$0
0.

94
3

$0
20

11
$0

0.
89

$0
20

12
$0

0.
84

$0
20

13
$0

0.
79

$0
20

14
$0

0.
75

$0
20

15
$0

0.
71

$0
20

16
$0

0.
67

$0
20

17
$0

0.
63

$0
20

18
$0

0.
59

$0
20

19
$0

0.
56

$0
20

20
$0

0.
53

$0
20

21
$0

0.
5

$0
20

22
$0

0.
47

$0
20

23
$0

0.
44

$0
20

24
$0

0.
42

$0
20

25
$0

0.
39

$0
20

26
$0

0.
37

$0
20

27
$0

0.
35

$0
20

28
$0

0.
33

$0
20

29
$0

0.
31

$0
20

30
$0

0.
29

$0
20

31
$0

0.
28

$0
20

32
$0

0.
26

$0
20

33
$0

0.
25

$0
20

34
$0

0.
23

$0
20

35
$0

0.
22

$0
20

36
$0

0.
21

$0
20

37
$0

0.
2

$0
20

38
$0

0.
19

$0
20

39
$0

0.
17

$0
20

40
$0

0.
16

$0
20

41
$0

0.
16

$0
20

42
$0

0.
15

$0
20

43
$0

0.
14

$0
20

44
$0

0.
13

$0
20

45
$0

0.
12

$0
20

46
$0

0.
12

$0
20

47
$0

0.
11

$0
20

48
$0

0.
1

$0
20

49
$0

0.
1

$0
20

50
$0

0.
09

$0
20

51
$0

0.
09

$0
20

52
$0

0.
08

$0
20

53
$0

0.
08

$0
20

54
$0

0.
07

$0
20

55
$0

0.
07

$0
20

56
$0

0.
07

$0
20

57
$0

0.
06

$0
20

58
$0

0.
06

$0
20

59
$0

0.
05

$0
20

60
$0

0.
05

$0
T

ot
al

 P
re

se
nt

 V
al

ue
 o

f 
D

is
co

un
te

d 
B

en
ef

it
s 

ov
er

 P
ro

je
ct

 L
if

e 
(M

on
et

iz
ed

 B
en

ef
it

s)
;

$0
P

ro
je

ct
 A

llo
ca

ti
on

:
10

0%
T

ot
al

 P
re

se
nt

 V
al

ue
 o

f 
D

is
co

un
te

d 
B

en
ef

it
s 

(M
on

et
iz

ed
 B

en
ef

it
s)

:
$0



T
ab

le
 8

.A
.5

 - 
T

ot
al

 W
at

er
 S

up
pl

y 
B

en
ef

it
s 

(2
00

9 
D

ol
la

rs
)

P
ro

je
ct

: 
Sa

nt
a 

A
ni

ta
 S

to
rm

w
at

er
 F

lo
od

 M
an

ag
em

en
t 

an
d 

Se
is

m
ic

 S
tr

en
gt

he
ni

ng
 P

ro
je

ct

(a
) T

ot
al

 D
is

co
un

te
d 

W
at

er
Su

pp
ly

 B
en

ef
it

s
(b

) 
T

ot
al

 D
is

co
un

te
d 

A
vo

id
ed

P
ro

je
ct

 C
os

ts
(c

 ) 
O

th
er

 D
is

co
un

te
d 

W
at

er
Su

pp
ly

 B
en

ef
it

s
(d

) 
T

ot
al

 V
al

ue
 o

f 
D

is
co

un
te

d
B

en
ef

it
s 

(a
 +

 c
) o

r 
(b

+c
)

$4
,8

83
,5

54
$1

8,
28

4,
85

8
$0

$2
3,

16
8,

41
1



Greater Los Angeles County Region   

Santa Anita Stormwater Flood Management 
and Seismic Strengthening Project 

  
 

 

Proposition 1E Grant Proposal  April 2011 
  

 

 

APPENDIX 8-B 
 

 

MWD Project Tables 

 

 

 

 

 

 

 

 

 

 

 

 

 



Greater Los Angeles County Region   

Santa Anita Stormwater Flood Management 
and Seismic Strengthening Project 

  
 

 

Proposition 1E Grant Proposal  April 2011 
  

Appendix 8-B: 
 
Estimating the Future Avoided Import Water Supply Costs of Developing Local Supplies in the 
Greater Los Angeles County Region 
 
Introduction 
 
Increased water produced locally within the Metropolitan Water District of Southern 
California (MWD) service area through conservation, recycling, groundwater recharge, 
groundwater extraction, and other sources will reduce the demand for imported water by the 
Los Angeles Region.  MWD member agencies will substitute locally produced water supplies 
for imported water from MWD, assuming the locally produced water is less expensive than 
imported water.  The value of adding new local supplies to satisfy local demand in place of 
imported water can thus be estimated based on the avoided cost of purchasing imported 
water. 
 
The cost savings arising from reducing demands for imported water should be estimated 
based on the projected future cost of imports, at the margin.  This in turn requires a 
projection of the cost of providing additional imported water at the levels needed in the 
future if local resources are not expanded in accordance with the Greater Los Angeles County 
Region IRWM Proposals.  The key empirical question for valuation is thus, “What is the future 
cost, at the margin, of acquiring another acre-foot (AF) of imported water, and having it 
delivered (and treated, where applicable) to the users of the local supply alternatives?”1 
 
There are several empirical and conceptual challenges to forecasting the future avoided cost 
of import water.  This Appendix discusses these issues and how they were addressed to 
develop the avoided water supply costs that are used to evaluate the benefits of this project 
that provides local water (or conserve water) in the Los Angeles region. 
 
MWD Wholesale Water Supplies and Current Prices 
 
Water Supply 
 
The Metropolitan Water District of Southern California (MWD) is the major municipal and 
industrial water wholesaler in the Southern California region.  With 26 member agencies 
serving approximately 19 million people 6,023 acre feet of water each day, MWD projects it 
will sell 1.75 million AF during 2010-2011.2 
 
MWD sources water from a combination of local and imported sources.  Imported sources 
included water diverted from the Colorado River via the Colorado River Aqueduct, from the 
San Francisco Bay Delta region via the State Water Project (SWP) and from the Owens Valley / 
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Mono Basin via the Los Angeles Aqueduct (LAA).  Imported water accounted for 
approximately 55 percent of the MWD’s water supply between 2006 and 2008, of which 
approximately 93 percent was sourced from the Colorado River Aqueduct (50 Percent) and 
SWP (43 percent).3 Local sources, which included recycled water, surface water and ground 
water, fed largely by the San Gabriel, Santa Ana, and Los Angeles River systems, accounted for 
the remaining 45 percent of the MWD’s water supply between 2006 and 2008.  Groundwater 
sources make up the vast majority, or approximately 90 percent, of natural local water 
supplies.  Recycled water and recovered groundwater are the MWD’s fastest growing new 
sources of local water; between 2005 and 2009, the use of recycled water nearly doubled, 
and groundwater recovery increased from approximately 708 thousand AFY to nearly 100 
thousand AFY. 
 
Current Water Rates 
 
MWD sells both untreated and treated water to its member agencies.   As the name suggests, 
untreated water is raw and has not been processed to meet minimum standards acceptable 
for human consumption.4  Treated water has been treated and meets federal drinking water 
standards.5  Treated water is more expensive than untreated water because of the additional 
inputs required for its production.  The current treated water surcharge for MWD (effective 
January 1, 2011) is $217 AF.  Treatment costs have increased to that level form $82 per AF in 
calendar year 2003.6 
 
MWD has established a two-tier rate structure intended to provide both assurances of 
needed supplies and encouragement for the local development of water resources by 
member agencies.  Tier 1 water rates reflect the cost MWD incurs to maintain a consistent 
and reliable water supply for its customers.  Tier 2 water rates, reflect the costs MWD incurs 
to develop additional water supplies to meet customer demand, which are set higher than 
Tier 1 rates in order to encourage efficient use of local supplies.  MWD also utilized 
discounted rate for surpluse water supplies from within the MWD system than can be used 
for replenishing local supply sources.  
 
Both treated and untreated full service Tiered volumetric water rates are function of 
volumetric charges ($ per AF) relating to maintaining, pumping, and delivering water to 
member agencies.  For Tier 1 MWD water, these price components are $101, $154, and $119 
per AF respectively effective January 1, 2011.  Additional volumetric charges for full service 
Tier 1 MWD water included a Delta surcharge ($69 per AF) reflecting pumping restriction on 
the State Water Project, and a stewardship charge ($41 per AF) reflecting maintenance and 
development of local water supplies.  These price components total $484 per AF as the full 
service volumetric charge for untreated Tier 1 MWD water effective January 1, 2011.  After 
adding the treatment surcharge of $217, the full service volumetric charge for treated Tier 1 
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MWD water is $701 per AF.  Untreated and treated replenishment water rates are computed 
as discounts off the tiered water rates. 
 
In additional to the variable charges, described above MWD water rates included fixed 
charges.  Fixed charges are those which are primarily invariant with water volume and 
include, across all MWD water sources, system capacity and readiness-to-serve charges.  
Readiness-to-Serve (RTS) charges are fixed charges associated with the portion of the MWD 
supply system maintained on as needed basis, while the Capacity charge recovers the cost of 
delivering water within the MWD system at peak usage periods.  Effective January 1, 2011, 
the MWD RTS charge will total $114 million while the Capacity charge will total approximately 
$10 per AF.7 
 
Projected Future Water Rates 
 
Many factors affecting supply and demand for MWD water have caused wide differences 
between projected and actual water rates over the last several years.  Court decisions 
beginning in 2007 severely impacted Sacramento-San Joaquin Delta exports and reduced 
dramatically the availability of SWP water to MWD.  Concurrently, court decisions and several 
years of drought have reduced the availably of Colorado River Water, historically also a major 
source of MWD water.  These factors have affected the available supply of MWD at all price 
levels.  Additional factors, affecting the supply side include changes in the cost of productive 
inputs such as labor, power, and chemicals for water treatment.  Factors affecting the 
demand for MWD water include conservation efforts, efficient technologies, and the 
availability of substitute water supply sources, among others. 
 
Drought, legal rulings, and basic supply and demand will continue to have important, but at 
present unknown, impacts on water availably and prices in the future, making both short-
term and long-term projections subject to errors characteristic of the forecasting process. 
 
Table 8-B-1 compares Tier 1 water rate projections published by MWD for 2005-2009 with 
actual water rates to illustrate differences in forecasted and actual water rates.  As table 8-B-
2 shows, the margin of error associated with the forecast increases with period of time for 
which rates are forecast.  This analysis requires MWD water rates be forecast though 2060 to 
match the length of time over which benefits of reduced demand for imported water accrue. 
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Table 8-B-1: Comparison of Projected and Actual MWD Tier 1 Water Rates 

 
 

The appropriate unit price for valuing avoided costs of imported water purchase depends 
upon the type of local supply developed, and in turn, the type of water that would have been 
used in its place under the no project alternative.  It was assumed that increases in water 
produced locally within the Los Angeles region through conservation, desalination, surface 
water improvement, water reclamation, and groundwater recharge will replace purchases of 
MWD water at the full service Tier 1 rate.  Application of the treated and untreated full 
service Tier 1 rates depends on the specifics of each local water supply project.8  
 
MWD full service treated and untreated Tier 1 and untreated replenishment water rates are 
projected beginning with calendar year 2011.  Actual MWD full service Tier 1 and 
replenishment water rates effective January 1, 2009, September 1, 2009 and January 1, 2010 
are used for 2009-2010.9 Water rates published by WD are effective January 1, 2011 and 
January 1, 2012 are used for 2011-2012.  Rates projected for 2013-2060 are based on 
projected year-over-year percentages changes in MWD water rates as reported at the July 
2010 MWD Member Agency Manger Meeting on the Long Range Finance Plan.  A 6% year-
over-year percentage change is used to forecast MWD rates for 2013-2020, while a 3% annual 
change is used to forecast MWD rates for 2021-2060.10  These annual percentage changes are 
nominal percentage changes, because they include the effect of inflation on water rates, and 
projected MWD full service Tier 1 and untreated replenishment water rates are nominal as a 
result. 
 
The resulting nominal MWD water rates projected for each year 2009-2060 are deflated to 
real 2009 dollar values using the Consumer Price Index (all items) for All Urban Consumers 
(CPI-U) in the Los Angeles – Riverside County – Orange County Metropolitan Statistical Area, 
for which the actual value was used for 2009 and projected values were used for 2010-2060.11 
Annual nominal water rates were deflated to 2009 dollars values by the following formula: 

Year 

Projected Actual Difference (a) 

Untreated Treated Untreated Treated Untreated Treated 

2005 $331 $443 $331 $443 0.0% 0.0% 

2006 $335 $460 $331 $453 -1.2% -1.5% 

2007 $345 $476 $331 $478 -3.9% 40.0% 

2008 $361 $497 $351 $508 -2.6% 2.3% 

2009 $379 $523 $436 $620 15.0% 18.7% 

Notes:  All dollar values are nominal.  Projected Tier 1 MWD water rates are sources 
from the 2004/05 Long Range Finance Plan, whereas actual MWD Tier 1 water rates are 
sources from the MWD "Water Rates and Charges".  Projected MWD Tier 1 water rates 
are computed as the midpoint of the low and high projected rates. 
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Real Water Ratet = Nominal Water Ratet / (CPI-Ut / CPI-U2009) 

 
Table 8-B-2 reports the projected real MWD full service Tier 1 and untreated replenishment 
water rates used to measure the avoided cost of imported water purchase in this analysis.  
Annual year-over-year percentage changes in the real water rates are also reported in the 
final three columns of Table 8-B-2. 
 

Table 8-B-2:  

Year 

Projected Real MWD Water 
Rates ($/AF)* 

% change in Projected Real 
MWD Water Rates 

Tier 1 Tier 1 

Treated Untreated Treated Untreated 

2009 620 436     

2010 690 476 11.29% 9.17% 

2011 726 513 5.22% 7.77% 

2012 760 537 4.68% 4.68% 

2013 793 560 4.34% 4.28% 

2014 826 583 4.16% 4.11% 

2015 856 604 3.63% 3.60% 

2016 887 626 3.62% 3.64% 

2017 919 649 3.61% 3.67% 

2018 952 672 3.59% 3.54% 

2019 987 697 3.68% 3.72% 

2020 1023 722 3.65% 3.59% 

2021 1032 729 0.88% 0.97% 

2022 1043 736 1.07% 0.96% 

2023 1053 743 0.96% 0.95% 

2024 1063 751 0.95% 1.08% 

2025 1073 758 0.94% 0.93% 

2026 1084 765 1.03% 0.92% 

2027 1095 773 1.01% 1.05% 

2028 1105 780 0.91% 0.91% 

2029 1116 788 1.00% 1.03% 

2030 1127 796 0.99% 1.02% 

2031 1138 804 0.98% 1.01% 

2032 1149 811 0.97% 0.87% 

2033 1161 820 1.04% 1.11% 

2034 1172 828 0.95% 0.98% 
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2035 1184 836 1.02% 0.97% 

2036 1195 844 0.93% 0.96% 

2037 1207 852 1.00% 0.95% 

2038 1219 860 0.99% 0.94% 

2039 1231 869 0.98% 1.05% 

2040 1243 878 0.97% 1.04% 

2041 1255 886 0.97% 0.91% 

2042 1267 894 0.96% 0.90% 

2043 1280 903 1.03% 1.01% 

2044 1292 912 0.94% 1.00% 

2045 1305 921 1.01% 0.99% 

2046 1318 930 1.00% 0.98% 

2047 1330 939 0.91% 9.70% 

2048 1344 949 1.05% 1.06% 

2049 1357 958 0.97% 0.95% 

2050 1370 967 0.96% 0.94% 

2051 1383 977 0.95% 1.03% 

2052 1397 986 1.01% 0.92% 

2053 1411 996 1.00% 1.01% 

2054 1424 1006 0.92% 1.00% 

2055 1439 1016 1.05% 0.99% 

2056 1452 1025 0.90% 0.89% 

2057 1467 1036 1.03% 1.07% 

2058 1481 1046 0.95% 0.97% 

2059 1496 1056 1.01% 0.96% 

2060 1510 1066 0.94% 0.95% 

*All prices are reported in constant 2009 dollars 
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APPENDIX 8-C 
 

 

Santa Anita Stormwater Flood 

Management and Seismic Strengthening 

Project Water Conservation Model 

 



Water Supply Model 
 
Using actual storm data for 1996 - 2010 
 
Excel Spreadsheet contains actual data 
 
Runs for: 
 
Without Project –  

 Santa Anita Dam Sluice gate is open 

 Headworks washes out at 300 cfs until flows receed to 10 cfs (when District 
forces can repair) 

 Headworks diversion to Spreading Grounds (Santa Anita and Sierra Madre) is 
closed when flows are greater than 75 cfs until it reduces to 50 cfs, and as long 
as levee is still intact. 

 Santa Anita Debris Basin sluice gate is open 
 
With Project –  

 Riser in place  

 Headworks handles diversion to 1000 cfs 

 Santa Anita Debris Basin can store water for conservation 

 Santa Anita Spreading Grounds has increase capacity and diversion ability 



Santa Anita Dam
Uncontrolled Outflow:

Total S.A. Dam Outflow:
77,050 ac-ft 
77,050 ac-ft

Total Losses
Santa Anita SG Overflow:

Sierra Madre SG Overflow:
Santa Anita Channel Flow From D.B.:

3,841 ac-ft
86 ac-ft

29,707 ac-ft 
33,634 ac-ft

Water Year: 1996-2010
Baseline with Dam Cleanout

Santa Anita SG
Santa Anita SG Inflow: 21,682 ac-ft

Santa Anita SG Overflow: 3,841 ac-ft 
Santa Anita SG Infiltration Total: 17,841 ac-ft

Sierra Madre SG
Sierra Madre SG Inflow: 25,660 ac-ft

Sierra Madre SG Overflow: 86 ac-ft 
Sierra Madre SG Infiltration Total: 25,574 ac-ft

Total SG Infiltration
Santa Anita + Sierra Madre: 43,415 ac-ft

Correlation
Total Inflow: 77,059 ac-ft

Starting Volume: - ac-ft
Ending Volume: 9  ac-ft

Balance: 77,050 ac-ft
Total Outflow: 77,050 ac-ft

Difference: OK
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4,485
14,691

1,975
2,266

2,171
1,598

2,235
1,476

27,008
4,435

1,301
5,782

3,004
4,633

-
8.9

9.1
8.9

8.9
8.9

8.9
8.9

9.1
9.2

9.0
9.1

9.1
8.9

9
9.3

8.9
8.9

8.9
8.9

8.9
9.1

9.3
9.0

9.1
9.0

8.9
8.9

4,476
14,691

1,976
2,266

2,171
1,598

2,235
1,475

27,008
4,435

1,301
5,782

3,004
4,633

4,476
14,691

1,976
2,266

2,171
1,598

2,235
1,475

27,008
4,435

1,301
5,782

3,004
4,633

O
K

O
K

O
K

O
K

O
K

O
K

O
K

O
K

O
K

O
K

O
K

O
K

O
K

O
K



Water Year: 1996-2010
Proposed Dam Rehab

Santa Anita Dam
Uncontrolled Outflow: 76,862 ac-ft 

Total S.A. Dam Outflow: 76,862 ac-ft

Santa Anita SG
Santa Anita SG Inflow: 27,495 ac-ft

Santa Anita SG Overflow: 5,641 ac-ft 
Santa Anita SG Infiltration Total: 21,854 ac-ft

Sierra Madre SG
Sierra Madre SG Inflow: 29,026 ac-ft

Sierra Madre SG Overflow: 211 ac-ft 
Sierra Madre SG Infiltration Total: 28,815 ac-ft

Total SG Infiltration
Santa Anita + Sierra Madre: 50,669 ac-ft

Total Losses
Santa Anita SG Overflow: 5,641 ac-ft

Sierra Madre SG Overflow: 211 ac-ft
3anta Anita Channel Flow From D.B.: 20,340 ac-ft 

26,192 ac-ft

Correlation
Total Inflow: 77,059 ac-ft

Starting Volume: - ac-ft
Ending Volume: 197  ac-ft

Balance: 76,862 ac-ft
Total Outflow: 76,862 ac-ft

Difference: OK



W
ater Year

1996-1997
1997-1998

1998-1999
1999-2000

2000-2001
2001-2002

2002-2003
2003-2004

2004-2005
2005-2006

2006-2007
2007-2008

2008-2009
2009-2010

Rainfall A
nnual Total (in):

30.2
48.8

14.5
20.7

22.9
9.8

28.9
16.7

63.3
28.5

10.9
28.1

17.7
30.6

Santa A
nita D

am
U

ncontrolled O
utflow

 (ac-ft):
Total S.A. D

am
 O

utflow
 (ac-ft):

4,288
14,691

1,976
2,266

2,171
1,598

2,235
1,475

27,008
4,435

1,301
5,782

3,004
4,633

4,288
14,691

1,976
2,266

2,171
1,598

2,235
1,475

27,008
4,435

1,301
5,782

3,004
4,633

Santa A
nita SG

Santa Anita SG
 Inflow

 (ac-ft):
Santa Anita SG

 O
verflow

 (ac-ft):
Santa Anita SG

 Infiltration Total (ac-ft):

Sierra M
adre SG

Sierra M
adre SG

 Inflow
 (ac-ft):

Sierra M
adre SG

 O
verflow

 (ac-ft):
Sierra M

adre SG
 Infiltration Total (ac-ft):

T
otal SG

 Infiltration (ac-ft)
Santa Anita +

 Sierra M
adre:

1,924
6,563

658
870

743
533

848
553

7,048
1,888

434
2,398

1,067
1,968

314.3
2,143.7

0.0
64.1

0.0
0.0

16.5
8.4

2,222.2
205.7

0.0
422.1

0.0
244.1

1,610
4,419

658
806

743
533

831
544

4,826
1,682

434
1,976

1,067
1,724

2,200
4,352.6

1,316.9
1,395.9

1,427.9
1,065.0

1,387.1
922.7

4,343.4
2,525.3

867.3
2,676.1

1,937.1
2,608.8

17.2
51.2

0.0
4.1

1.1
0.0

4.9
0.8

54.9
16.7

0.0
28.7

14.2
17.1

2,183
4,301

1,317
1,392

1,427
1,065

1,382
922

4,289
2,509

867
2,647

1,923
2,592

3,793
8,721

1,975
2,198

2,170
1,598

2,214
1,466

9,115
4,191

1,301
4,623

2,990
4,316

T
otal L

osses
Santa Anita SG

 O
verflow

 (ac-ft):
Sierra M

adre SG
 O

verflow
 (ac-ft):

Santa Anita C
hannel Flow

 From
 D

.B. (ac-ft):

314.3
2,143.7

0.0
64.1

0.0
0.0

16.5
8.4

2,222.2
205.7

0.0
422.1

0.0
244.1

17.2
51.2

0.0
4.1

1.1
0.0

4.9
0.8

54.9
16.7

0.0
28.7

14.2
17.1

162.7
3,775.4

0.0
0.0

0.0
0.0

0.0
0.0

15,616.1
21.4

0.0
708.3

0.0
55.8

494.2
5,970.3

0.0
68.2

1.1
0.0

21.5
9.2

17,893.2
243.8

0.0
1,159.1

14,2
317.0

C
orrelation

Total Inflow
 (ac-ft):

Starting Volum
e (ac-ft):

Ending Volum
e (ac-ft):

Balance (ac-ft):
Total O

utflow
 (ac-ft):

D
ifference:

4,485
14,691

1,975
2,266

2,171
1,598

2,235
1,476

27,008
4,435

1,301
5,782

3,004
4,633

-
196.6

196.9
196.5

196.5
196.6

196.6
196.6

196.8
196.9

196.7
196.8

196.8
196.6

197
196.9

196.5
196.5

196.6
196.6

196.6
196.7

196.9
196.7

196.7
196.7

196.6
196.6

4,288
14,691

1,976
2,266

2,171
1,598

2,235
1,475

27,008
4,435

1,301
5,782

3,004
4,633

4,288
14,691

1,976
2,266

2,171
1,598

2,235
1,475

27,008
4,435

1,301
5,782

3,004
4,633

O
K

O
K

O
K

O
K

O
K

O
K

O
K

O
K

O
K

O
K

O
K

O
K

O
K

O
K


